ABSTRACT
Introduction
Land is one of the important scarce and basic natural resources for agriculture. About 52 per cent of the population in India depends on agriculture for its livelihood. Proper utilisation of land resource halts the process of land degradation and increases productivity. Land degradation may be due to natural as well as human factors. The factors of land degradation may include improper agricultural practices, indiscriminate extraction of sand and stones from the rivers, etc. The indiscriminate sand and stone extraction from the rivers affects the water availability for irrigation and thereby affecting the productivity of the crops. Increasing population, growing urbanisation and rapid industrialisation combined with the need for raising agricultural production generate competing claims for land and water. The sand and gravel are also crucial resources to economic development activities and their demand is increasing due to urbanisation, development and human population pressure, but their conservation is also important for water availability and land productivity. Water is available from rivers and these rivers play an important role in the lives of the people. The distribution of water resource in the country is highly uneven over space and time. Over 80 to 90 per cent of the run off in Indian rivers occurs in four months of the year and there are some regions experiencing abundance and others experiencing acute water scarcity. According to the Central Water Commission, the total water resource of the country has been estimated at about 206 m.ha, of which the surface water is of the order of 180 m. ha, representing 45.7 cm of runoff and the remaining 26 m.ha constituting the groundwater resource (Ganapathy, 2008) . Although the quantity of available water resource is large, yet the economically utilisable water for irrigation purpose is as low as about 77 m. ha. Surface water provides irrigation to the extent of 39.5 m.ha accounting for 55 per cent of the total irrigation and groundwater irrigates 33.09 m.ha accounting for 45 per cent of total irrigation (Ibid.).
Himachal Pradesh is a hill State with great variation in the climatic conditions due to variation in elevation. The State has perennial rivers and these provide water to both the Indus and Ganges basins for irrigation, drinking, mining materials, etc., to the local people of the catchment area. They are protected by an extensive cover of natural vegetation. The amount of boulders, cobbles and sand deposited in riverbed depends on the amount delivered to the river from watershed and from bank erosion each year. The total number of parts of riverbeds presently identified for auction in the State is about 300 and out of this about 110 parts of riverbeds are under operation. In addition, about 156 leases in riverbeds have been granted for the establishment of stone crushers (Government of India, 2009). Based on a conservative estimate, approximately 35 lakh tonnes of sand, gravel and boulders are extracted annually from river/streams to meet the demand of road construction, bridges, building material and other developmental works. Apart from generating ` 2.8 crore of direct revenue, it has generated direct/indirect employment to about 20,000 persons of the State.
Kangra district occupies an important position in the State and there are a number of small rivers in the district originating from mountains and are major sources of sand and stones. A large number of people are engaged in extraction of sand and stone and transporting these materials from local streams and rivers to different towns. About 155 crushers in the district are established on the banks of the rivers which are extracting 4.28 lakh tonnes of sand, stone and bajri annually from the khuds/ rivers (Kumar et al., 2009). These rivers are the major sources of irrigation providing irrigation through kuhls (it is an age-old method of directing water from various streams, rivulets and springs through small rills or channels) and nearly 89.0 per cent of the net irrigated area is watered by kuhls. The Neugal is a small river among different rivers of the hill State and its water is used for irrigation and drinking by the people of the catchment area. The river has become a victim of sand and stone mining as the extraction has increased over the years due to urbanisation and economic development. Water level of the river has also gone down and during the summer the people of the region experience water crises. Therefore, the study was conducted in the catchment area irrigated by this river to analyse the effect of sand and stone extraction on the cropping pattern.
Methodology
The study was conducted in a hill State (Himachal Pradesh) of India. The Neugal catchment area of Kangra district in Himachal Pradesh was selected because lot of mining extraction in the area and a large number of kuhls (irrigation channels) were emerging from this river. Nine villages were selected randomly for the study from three segments (upper, middle and lower). Twenty farmers were selected randomly from each segment of three villages by using proportional allocation method of sampling. The selected farmers were divided into two categories, i.e., marginal and small on the basis of their landholdings (marginal-less than 1 ha and small-greater than 1 ha). The ultimate sample for the present study consisted of 60 farmers. Both primary and secondary data were collected for the study during the agricultural year 2010-11.
Analytical Framework
In order to analyse the data various analytical tools were employed for the analysis and interpretation of the data.
Cropping Pattern : The cropping pattern was examined for the sample farms. This was computed as proportion of area under various crops to the total operational holding during the course of investigation. The formula used was as follows:
Where, P ij = Proportion of area under ithcrop in jth season. 
Results
Land Use Pattern: Land is the most important factor of production whose availability is decreasing due to increase in population pressure and sub-division of farm families. Ownership of land is one of the most important factors for socio-economic status of the household. It provides income and employment to families. The land utilisation pattern of sample households was presented in Table 1 .
The Table showed that the total owned land of small farms was higher (1.67 ha /farm) as compared to the marginal farms (0.55 ha/ farm). There was no leased-in and leased-out land in the sample households. In other categories of land, higher area was noticed under operational holding which was 0.64 ha/ farm in overall category, 0.46 ha/ farm under marginal category and 1.04 ha/ farm under small category followed by barren and uncultivable land which was 0.10 ha/ farm in overall situation, 0.03 ha/farm under marginal category and 0.26 ha/ farm under small category. The other categories of land use (orchards, pastures and grazing land, forests and current fallows) constituted very less area out of the total owned land. Table 2 . It is evident from the Table that paddy, maize and wheat were the major crops grown by sample households. The Table showed crops. This is due to decrease in the availability of water over time. 
Productivity of Different Crops on Sample
Households: Productivity of crops shows the effective and efficient use of all resources. The output per unit of area is represented through yield, which generally speaks of the level of adoption of technology in that crop. Table 5 showed the productivity of different crops. The 03 per cent) decreased. This could be due to the fact that the production of different crops had decreased in current period which resulted in decrease in productivity.
Response of Sample Households about the Effect of River Mining:
The effect of sand and stone extraction on different farming activities were analysed and given in Table 6 . The responses of sample households were grouped into three categories as very severe, severe and low. This was estimated by examining the number of farmers who responded to different activities. A close perusal of the Table revealed that the response of sample households was high in case of lowering of water level of rivers (33.34 per cent) followed by less availability of irrigation water during cropping season (15.00 per cent) and drying up of irrigation sources (13.33 per cent) in overall situation. Similar pattern was noticed in marginal and small categories of households in these responses. In case of marginal farmers, 
Irrigation Related Problems Faced by Sample Households Due to River Mining:
The farmers in the study area faced different irrigation problems due to sand and stone extraction from the river. The irrigation problems faced by sample farmers were analysed and presented in Table 7 . These problems were characterised into 3 groups, i.e., very severe, severe and low. It was observed from the Table that 
Summary and Conclusion
The operational holding was 0.64 ha/ farm in overall category followed by barren and uncultivable land. The higher proportion of area was observed under irrigation in both the categories of the sample households. Paddy and maize in kharif season and wheat in rabi season were the main crops. The area allocated to different crops in current season decreased as compared to past period on marginal and small farms. The greater decrease was noticed in vegetables and paddy in kharif season and wheat, onion and potato in rabi season. The area under different crops in current season shifted from more waterrequiring crops to less water-requiring crops may be due to less water availability in the irrigation channels. The productivity of different crops was noticed changing from current period over past period. Number of irrigations in current over past period showed a change in their use for different crops. 
